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[ E] B WE H XK (metformin, Met) X} 2 TUBE JK 5 (type 2 diabetes mellitus, T2DM) B 2 & I 98 2R SE K 7 (tumor
necrosis factor, TNF)—a HEME A 200, FRTL VT REAG B RELR T ER . 55 121 46 T2DM 225 (DM ) AR BURE IR IR TT 2450 R
[ £ 2 (insulin, INS) 41 At Ik 2% (sulfonylurea, SU) 4 , FRAR 52 A BE G Met 4543 2 /N WEZH (INS- [ 2 INS R ERA Met, INS- 1T,
INS B4 Met; SU- T 2H,SU KBRS Met,SU-TT 41, SU BEH Met), [RIAIBERE LB R} K4 BB 48 7 BEBE AR s 24 (g R ARG
N GUE R IEH R FRAL (NC 1), Hb# DM 200 NC 41 K DM 4% V. 2H 6] 23 [ 1l 3 3 %5 8 (fasting blood glucose , FBG) ,OGTT i 1
2 h %% H% (postprandial blood glucose, PBG) B IMLLZE 4 Alc(glycated haemoglobinAle, HbAlc) JRAE AREFEEL . Il L ML
BF. JREEMA ., JR TNF-o HEHAY 254k, 455 : (ODM 41 FBG .PBG .HbAlc, JR TNF-o JUBEFIE (urinary TNF-o/creatinine ratio,
UTCR) . JR 14 2 F WLET HE (urinary albumin/creatinine ratio, UACR) 7K %8 NC 210 & 715 ; @45 INS- 1 ZHAH 1, INS- 11 40 UTCR
1 UACR BB FRAL, ZRAGI#E L (P < 0.05); 5 SU-T A, SU-TT 40 UTCR #1 UACR B B FEAIK (P < 0.05); @T2DM
# UTCR 5 UACR & B E M IFM R (r=0.73,P < 0.01), Z5if :Met AT/ T2DM £ R TNF-o BOHEHE  320F F AT fig 5 05
PHEHA X,
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Effects of metformin treatment on urinary TNF-o excretion in type 2 diabetic patients

Dai Xiaokang, Ye Shandong”

(Department of Endocrinology ,Anhui Provincial Hospital Affiliated to Anhui Medical University ,Hefei 230001 ,
China)

[Abstract] Objective:To observe the effects of metformin treatment on urinary TNF-a in type 2 diabetic patients and explore its
possible reno-protective mechanisms. Methods: A total of 121 of type 2 patients (the DM group) were divided into the insulin group
and the sulfonylurea group,they were divided to 2 subpoups according to whether or not they received metformin (the INS- I group,
insulin only;the INS-II group,insulin +metformin;the SU-I group,sulfonylurea only;the SU-II group,sulfonylurea metformin).
Meanwhile,24 healthy subjects were selected as the normal control group(the NC group) so that FPG,PBG,HbA ¢, duration, BMI,serum
creatinine,urinary albumin/creatinine ratio (UACR) and urinary TNF-o/creatinine ratio (UTCR) were determined respectively between the
NC group and the DM group and changes in them excretion were determined in subgroups. Results: 1. In the DM group,the levels in
FBG,PBG,HbAlc,UTCR and UACR were significantly higher than those in the NC Group. 2. Compared with the INS- 1 group,
UTCR and UACR in the INS-1I group were significantly decreased (P < 0.05);while compared with the SU-1 group, UTCR and
UACR in the SU-II group were significantly decreased (P < 0.05). 3. UTCR had significant positive correlation with UACR in
patients with T2DM (r=0.73,P < 0.01). Conclusion: Metformin can reduce excretion of urinary TNF-a in type 2 diabetic patients,
which may be associated with its renal protection.
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B PRI B NE %9 (diabetic kidney disease, DKD)
YE Jo 8 IR 9% (diabetes mellitus, DM ) £ 25 UL A4
I RAE 2 T BRI 3205 5 AL T DL
o TAEAR, KAEWTIE R W SAE BV S 41 M 58 i 1A
T 25 DKD By &R & RN g SR 5
F—a (tumor necrosis factor-ou, TNF-a) J& H1 5% F
Wik 201 Y73 0 14 A S AR S i S I 1 = 2 58 1P 4 i
N2z —, AR RA, DM B H AN TNF-a A[FE
FEETHE . —H XK (metformin, Met)/E 4 2 AU R
i (type 2 diabetes mellitus, T2DM) 35 1985 1 FH
2, UEAR R — SL 5 I 2 AR AT I () [] Fsf Xef
DKD WA —&E i &b, #8505 HAT RAEHIA KB, A
F 78 WSS T2DM 35 JR TNF-o HE{HE 7K 1972
P K R IR T ] A5 LB WL Met X T2DM A8 3 JR
TNF-o HEHEKSF- RS20, WD H AT BERY B IO
FpLl

1 XM&IFE

1.1 %%

PEHL 2014 4F 6—12 H T LBER R ME4
SR BEPS S i B T T2 BEVT Y T2DM B 121 i),
Hrh 55 61 6,22 60 1, P44 (51.91 £ 1.49) %7,
BT (glycated haemoglobinAle, HbAle) <
9% , F- 3455 72 (5.14 = 0.77)4F , Met J7FE & /b 3 4
A I | I VB8 7 D R TS L PR AR LI L
(urinary albumin/creatinine ratio, UACR)< 300 mg/g,
BIUEBE R, DM AR IO R IR 16 97 7 2645
R i 2 (insulin, INS) £H (60 1)) A1 ik 2 (sulfony-
lurea, SU)ZH (61 ), FRARHEISEHERA Met 253 PI1>
WL, 00k INS- T 40 (B— INS JAY7,30 1)) Fl
INS- 11 4H (INS B4 Met, 30 1) ;SU- T 41 (28— SU
JRIT, 30 19)) A1 SU-T1 41 (SU BRA Met, 31 91]), [A]Y]
T IO HCs 24 451 R AR A N B3k TE R X R 2
(normal control ,NC), H:Av 5 12 %], & 12 f4], F1y
AR (51.67 £ 2.83) %, HEBRARHE . QBA T FE L0
Jils i SRR 9 3 @G 0 E A 1B Itk
9 5 O H XU fisk i 25 245 sk sl A AN R s )i
H @ IRSHFLEIE L,

R SR A (L5 48141004,0.25 o/ F, |-
W ZS] ), TNF-o U0 & (R&D A Al 32 ), IR
P B P I3 28 ot PR AL 7)o (T V% B
YRR . Uhra2 4 [ shBHE I LT & 145
MY (Primus 23 7], 3E[E) , 7600—020 4= H 34 1k 43
Fril (HIZAW], HA),Biocell HT-1 itR{L (AN-

THOS A%, 32E),BNIT 4 [ 3 ifit 3¢ 2 14 5 74
(Behring 2~ F] 2 ,
1.2 Fik
121 ARk

IC SR A ERWF IR G AR e R | Il JUL A
(serum creatinine,SCr) Il JE . B & AR J1E A
F8%4 (body mass index, BMI) , YW k6 5 &5 FHIRE
PRSI 8 h LA b, YR DK 0 2 23 1 il b
(fasting blood glucose, FBG) ,OGTT 45 2 h Ji& ILAH
(postprandial blood glucose,PBG) #l HbAlc, [l B} ¥
SRR G T WL 5 mL 55 1 IR BR , -80°CIK
FEPRAT , 55 I PR LT (urinary creatinine, UCr) | JR [
#5 M (urinary albumin, UAlb) 2K TNF-a
1.2.2 A0 3547

CORHM AN E FPG \PBG, /&1 R B €8 15 A0
& HbAlc, MM SCr UCr, Gose e d vkl 22
UAIb , BEIR G295 W FfF25 0 5 PR TNF-ac, A/ AF5E
X G PR S AR AR 5 25 R 52, IR TNF-a
F1 UAIb ¥ & 3 5 >k FH IR TNF-ao JJLIEF HE (urinary
TNF-a/creatinine ratio, UTCR) fll UACR &7~
13 stk

I SPSS19.0 ZEitHict, Bdla LI H + Arife
% (x + s)7m , DM 4 A1 NC 2H Z [F] 5042 43 #F .DM
B LH 22 (8] 22 553 My e ST REAS ¢ K, i
AIARIC BT R I AR 0T, P < 0.05 N ZERA
gt L,

2 7 R

2.1 DM 285 NC 46 K FARe9rbix

DM 415 NC dAH L, 4F %  BMI Il Fs A1 SCr 22
SIGHFEY (P>005, % 1),DM 4 FBG .PBG
HbAlc UTCR UACR 7KF# NC AW T+, 25
BB (P<0.05,% 1),
22 BB RIR &L —R AT AR

INS-T 415 INS- T 4L AH Eb , A% i FE . BMIL, il
J% .SCr.FBG .PBG #il HbAlc 2 5 K42 F & L (P
> 0.05);SU- I 415 SU-TT 4HAH HE , 4R34 S 2 BMI,
I JE SCr.FBG .PBG il HbAlc 255 LG it#E X
(P>0.05,%2),
2.3 #fkymA4A UTCR #= UACR Wb

55 INS- T 41 b, INS- 11 41 UTCR #1 UACR ]
WK, Z R A5 2EE (P <0.05); 5 SU- 14
A%, SU-T1 20 UTCR #1 UACR B Bk fi% , 22 %A 48
PR X (P < 0.05,%2),
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Table 1 Comparison of clinical indexes between the DM

group and the NC group (x£s)
EfEga) NC 4 DM 41
T (3 51.67 £ 2.83 51.91 = 1.49
TR (4F) - 5.14 + 0.77
BMI(kg/m?) 22.26 £ 0.70 23.21 £ 0.48
SBP(mmHg) 128.60 = 5.17 121.80 = 2.39
DBP(mmHg) 74.33 £ 2.53 69.21 + 1.29
SCr(pumol/L) 67.54 £ 2.65 71.07 £ 1.94
FBG(mmol/L) 4.85 £0.10 7.21 £0.14"
PBG(mmol/L) 5.24 £ 0.22 9.71 £ 0.31°¢
HbAlc(%) 5.22 £ 0.06 7.03 £ 0.10"
UACR(mg/g) 13.63 + 1.03 27.68 £ 3.99"
UTCR (ng/mg) 60.23 + 12.27 152.00 + 34.43*

5 NC 41tb#s, *P < 0.05,

2.4 FAEMESHT

DL UTCR fE RN A8 5, UL UACR AR A 28 & i
T EHLM T, 45 R BoR T2DM i3 UTCR 5
UACR &2 EFHEIEM X (r=0.73,P < 0.01),,

3 it iR

UEAR K A AE N F7E DKD (¥ % A FUR e vp 4532
Kk, IFIAC DKD & — R8PS AE PEB% ), DKD
SEFR Y 2RI AR B A0 TNF-oo FTERLAZ 40 i #a 1L
A ¥ (monocyte chemotactic protein, MCP)~1.C JZ
A o, Hax ST i R 1 AR KR
B A PR AR B g m=e ), Hoh  TNF-o0 E2E
I A A A — S R A0 & i, 2 5 T AL
PRS2 T RE AN MLYE TS5 D RE A 19 I n] LA R A

&2 Met THATTHS KRR Met TG B L3R

Table 2 Comparison of two subgroups combine with or without metformin

(xxs)

- INS 41 su4l

AR N 4l 1 41 T4l
T (%) 49.73 + 4.06 51.73 +2.94 56.30 + 2.96 5420 + 3.03
G 4.11 £ 1.00 473 £ 097 436 + 1.10 3.20 + 1.17
BMI(kg/m?) 23.67 = 1.34 23.89 + 1.08 22.01 + 1.05 23.48 + 1.05
SBP(mmHg) 125.90 = 6.07 117.30 = 5.45 116.70 = 4.41 120.70 + 5.36
DBP(mmHg) 73.09 + 3.81 66.36 + 2.47 66.50 + 2.00 71.60 = 3.03
SCr(pmol/L) 70.91 + 3.79 69.35 + 4.53 65.20 + 3.77 65.60 + 4.84
FBG (mmol/L) 7.08 £ 0.42 724 +0.19 7.25 + 0.34 6.97 + 0.26
PBG (mmol/L) 11.05 + 0.86 10.27 £ 0.84 8.94 + 0.53 8.92 + 0.55
HbA1c(%) 723 +0.16 7.04 +0.29 7.10 + 0.33 7.09 +0.19
UACR(mg/g) 42.96 £ 6.24 10.48 £ 1.98* 52.43 +7.80 18.31 £ 5.70
UTCR (ng/mg) 166.90 + 44.04 51.12 £ 9.56* 110.40 + 14.27 62.14 + 7.38"

5 INS- T 4 1b#8, *P < 0.05; 5 SU- 1 41 L4, *P < 0.05,

21 6 2R A 5 0 B 5 FRf i A 3 1 98 o, T
RN Luis-Rodriguez TR Y R B B R T
TNF-a, [ 40 i1/ 2 (interleukin, IL) -6 25 7] 3@ 33 4
S A B AT 1 7 B R 1L A5 S R AE DKD AR i
MR EZAEA, IR S E AR BN R B SO
R AR AT O, B aleFFe R B R I F TNF-a
AIfiEJE DKD BFE RN IS fER R, UACR &
W /N 3K A2 0 0 USSR A5 ), UACR <30 mg/g 30~
300 mg/g. =300 mg/g 43 HIE KON IEH | it (18
R IR, AT LSRR T2DM BH IR
TNF-o HEHEHT 3G IN, IF5 UACR 21 3 EAC,
P78 T2DM B35 B E R S A AL G S i) S iR A, B
BRI TNF-o F]RES S8R B IE46 497 , 5 22 /i 3C
kAR IE — 2,

Met VERPUHEIRIIGTT —LL 25, IT4ER—
SERIF5 i EBRREAR AR S , i A45 — P R AE T

ATREXT T2DM A3 B S B FR AR 42 Krysiak
SEISIF ST R WY Met R LA ) FRAZ 40 B 53 06 58 i [A
TN TNF-o IL-6 IL-8 55 | WA 42 B AT S B, [R5
R R 5 R U . Louro 5503 25 T KBl Met
RO FEREFIIR R RIGYT, KB Met 15 FEAR 8% 7]
B, BH S RIS T i TNF-o 55 585 77K, s T
BIIRE, WA 1B/ INEREF AL S B I R Al Rl
ARWFFELE R W PR R A BEIR IR S Met 2H 5
B — R 5 R AR BE S 25 W0 7 A LR, A OB o
FHALA G BL T, IR TNF-oo HEH B 0 REAR, PR B &
R TNF-o HEM A FEAR AT BE 5 Met BTG G, A7
X Met $ IR ) TNF-o B9 BIL ) 05 AS -+ 49 375 48
Ouyang 5 MFFTF B, Met T 0] A7 (AR - 1K 4 52
AW > = B2 B (adenosine triphosphate,
ATP) B9 7=Hz | B8 i — &R i 1 (adenosine monophos-
phate, AMP)/ATP H(i ] AMP I 3> AMP
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FITE R, DT 350G R R 1 A B 1 B (adenosine
monophosphate-activated protein kinase, AMPK) , i
il JAE SR, — OB AMPK Ji , i 7T LA i
PN B AR A AR L3 A R A R
(mammalian target of rapamycin,mTOR) &9 P &
mRNA FIEE B BOR AR, Alhaider 55
A5 5 KPR 52— FOBUICRT 2 25k 52 48 A0 BT A
LR FRK , JFMH] TNF-o F1 1L-6 S5 S 3L 1
BRI | A AR i R BV E R/
i b, AWIFESRYIL BN Met Al T2DM
B PR TNF-o0 BOHEME , 3241 T T RS L B e fR 4 A
K IR A Rt — T
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